Expression profiles of key candidate genes involved in steroidogenesis during follicular atresia in the pig ovary.
More than 99 % of follicles in mammalian ovaries undergo a degenerative process known as atresia, and thus only a limited number of ovarian follicles actually ovulate after full growth and development. The endocrinological regulatory mechanisms involved in follicular development have been studied extensively, but the precise and systematic molecular mechanisms of steroidogenesis enzymes involved in atresia are unclear. In the present study, we examined whether and how the steroidogenesis enzymes are involved in porcine ovary follicular atresia. Expression of steroidogenic acute regulatory protein, CYP11, CYP17, 3β-hydroxysteroid dehydrogenase (3β-HSD), CYP19, as well as related pituitary and ovarian hormone receptors were quantified in ovaries. During porcine follicular atresia, expressions of P450 cholesterol side chain cleavage enzyme, progesterone and androgen receptors increased significantly during the late atretic stage, while the expression of aromatase and follicle-stimulating hormone receptors decreased significantly in the early stage. These data suggested that the regulation of aromatase by follicle-stimulating hormone might induce follicular atresia, and that progesterone and androgen production further promoted follicular atresia. Additionally, a correlation analysis indicated a large and complex interactive network among these genes and the endocrinological microenvironment of the follicles. Significant correlations were observed between expression of steroidogenic enzymes and their receptors, and also between progesterone and 17β-estradiol (E2) levels in follicular fluid. Taken together, these results suggest that CYP19 plays a role during early atresia by regulating the production of E2, whereas CYP11 and 3β-HSD increase atresia progression by increasing progesterone levels.